Preservation of arachidonoyl phospholipids during tissue processing for electron microscopic autoradiography.
To facilitate autoradiographic subcellular localization of arachidonoyl phospholipids, the retention of radioactivity during tissue processing of murine fibrosarcoma cells labeled in vitro with 3H-arachidonate was assessed. Approximately 94% of cell radioactivity was incorporated into phospholipids. During tissue processing, extraction of radioactivity was monitored by liquid scintillation spectrometry. Fixation of cells in glutaraldehyde-tannic acid, postfixation in osmium tetroxide, en bloc staining in uranyl magnesium acetate, dehydration in ethanol, and embedding in Epon resulted in preservation of 93.5% of total tissue radioactivity. Analysis of extracted radioactivity by thin layer chromatography revealed that no specific class of phospholipids was selectively extracted. Fixation with osmium tetroxide alone was nearly as effective as the complete fixation protocol and resulted in retention of 90.0% of radioactivity. However, fixation with glutaraldehyde-tannic acid alone without osmium tetroxide post-fixation led to extraction of 69.8% of total cell radioactivity. Thus, osmium tetroxide is crucial in the preservation of arachidonoyl phospholipids and presumably forms extensive cross-links between polyunsaturated acyl residues. This degree of preservation of arachidonoyl phospholipids is indicative of spatial fixation of the radiolabeled moieties and will permit quantitative studies of subcellular loci of eicosanoid metabolism by electron microscopic autoradiography.